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Our work uses data from a case study in the Bolivian Amazon forest, where the Ethnoecology Laboratory was involved in the Tsimane' Amazonian Panel Study (TAPS) which operated during 2002-2010 with the main goal to study market exposure and its effects on welfare of indigenous peoples in the Amazonian (Reyes-García 2012, see references). The goal of the work was to advance the understanding of the progressing socioeconomic change among indigenous people in the Bolivian Amazon. Analyzing the relation of monetary income and subjective wellbeing from a multidisciplinary perspective helps to assess the effects of globalization on societies which are still in the early stages of market integration. Namely, our study assess the important economic question of the benefits of what is understood by capitalism's base-concept, the homo economicus, to be the main behavioral goal in terms of utility maximization: Does monetary income benefit individuals through more satisfaction in life or more happiness? If so, does this effect vary between different cultures, especially those which are still not based on market economies? This question leads to political challenges like, if countries should pursue policies on economic expansion to places which are inhabited by autarkic societies? To draw the parallel to our study we indicate that the Tsimane' were intensively confronted with modern Bolivian society not so long ago: after 1952, the enactment of a series of new agroeconomic policies triggered the construction of new roads and the subsequent arrival of colonist farmers who intended to draw upon the abundant resources in the Tsimane' lands (Reyes-García et al. 2014, see references) . Would indigenous societies, similar to the Tsimane', profit from such a change in the economic system, like predicted by many politicians? These questions in turn lead to problems regarding environmental degradation, which can be seen as a consequence of economic integration policies. Furthermore issues related to the loss of cultural diversity or progressing economic inequalities are involved in this interdisciplinary application area.
Introduction
Social sciences have long been concerned with the understanding of the association between monetary income 1 and wellbeing. Since the outset of related investigation using quantitative measures of subjective wellbeing (SWB)
Appealing as it might seem, this hypothesis hides an important assumption: that income essentially buys wellbeing through the acquisition of material goods like food, water and shelter, which are then devoted to satisfy the basic human needs. In other words, it assumes that basic human needs are mostly met through market transactions. However, although this has largely been the case since the emergence of capitalism, it was not for most part of human history and is still not for some societies that maintain a subsistence-based economic system. So, the question that remains unanswered is: Is income irrelevant in terms of wellbeing gains in a situation in which people do not depend on income to satisfy their basic needs? The difficulty in addressing such a question lies in separating the income effect on wellbeing, , many ambiguous findings in relation to the role of income on wellbeing have emerged. In a pioneering study from 1974, Richard Easterlin explored the link between economic growth and SWB. His results-ever since known as the Easterlin Paradox-indicated no association between SWB and per capita income on a macro level, i.e. neither in cross-country comparisons nor in within country longitudinal data. In contrast, a significant connection between SWB and income seemed to exist at a micro level,
i.e. for people from different income classes within a country at a given point of time. Having caused a lot of controversy, these findings have been reassessed by a series of further studies.
Results from some of these studies have challenged Easterlin's findings. Thus, some researchers actually have found an association between income and SWB on a macro level (Stevenson and Wolfers 2008; 2013; Deaton 2008) . Findings from some other studies provide a more nuanced view of the association: while economically undeveloped countries seem to profit from economic growth in increased SWB, richer countries do not (Diener and BiswasDiener 2002; Diener and Seligman 2004; Di Tella and MacCulloch 2008) . Such insights have led researchers to hypothesize that the association between income and SWB might be different for distinct levels of income. Namely, income might be related to SWB only until reaching a consumption satiation point where all basic needs are met; beyond this threshold income would not increase wellbeing (c.f. Veenhoven 1991).
1 The term monetary income refers to income in form of cash flows. A distinction is necessary, as in subsistence economies not all sources of income have a pecuniary basis. In the text, the term income will always relate to monetary income. 2 Subjective wellbeing (SWB) refers to an individual's evaluation of experienced affect, happiness or satisfaction with life (Frey and Stutzer 2002) . We use the term SWB when referring to empirical studies, meaning studies that use observable, i.e. subjective measures of the latent variable wellbeing. The term wellbeing is used when talking about theoretical matters, thus referring to a construct, whose dimension is not observable.
which arises through the satisfaction of basic needs, from the disputable income effect on wellbeing which might possibly arise through various other pathways.
Assuming one could differentiate between such effects, we can think of at least three ways through which income could affect SWB in a society based on a subsistence economy. First, income could relate to wellbeing if economic activities providing income substituted for more arduous subsistence activities. This pathway could occur if the costs of obtaining income to materially satisfy basic needs were considerably smaller than the costs of incurring in subsistence activities to satisfy the same needs. We consider this pathway as rather improbable, since in each particular society, subsistence activities constitute a culturally impregnated and unaffiliated activity, where we expect the costs of working (i.e. physical efforts and stress) to be embedded in the cultural system. In contrast, it has been documented that in such societies, obtaining income via market activities implies psychic costs of adaptation to new social structures, stress, and subordination (see e.g. Izquerdo 2005).
Second, it is conceivable that in autarkic societies income affects SWB through the satisfaction of some material needs which go beyond basic needs, such as luxuries or entertainment devices. The arguments for the plausibility of such a pathway can work in both directions. On the one side, one could argue that a society which is not influenced by the Western consumerism culture will not necessarily experience wellbeing gains through the consumption of material goods or services. On the other side, some goods and services which become more accessible through income, such as transportation or modern tools to ease subsistence activities, might well be sources of SWB.
Third, income might influence SWB indirectly by satisfying other non-material human needs which go beyond the basic needs. Following Maslow's need theory (1943) these could be the need for safety, here in form of insurances; or the need for social recognition in form of status, power or prestige.
We have not found many studies containing hints regarding which of these potential pathways drive the actual relation between income and SWB in subsistence-based societies. Moreover, the few studies on the topic present contradictory findings. Thus, while Howell et al. (2006) report a positive relation between indicators of material wealth and life satisfaction among the Orang Asli, an indigenous society on the Malaysian peninsula, the Australian Institute of Health and Welfare (2014) presents a weak positive relation between income and SWB and no association between income and happiness among indigenous Australians. A potential explanation for such contradictory findings could be that the Orang Asli have abdicated more from their traditional way of living and thus practice less subsistence activities than the indigenous Australians. This presumption accentuates the need for further research on the relation between income and SWB in relatively autarkic societies.
In this work, we use a unique body of data collected among the Tsimane', a small-scale society of largely self-sufficient foragers and farmers in the Amazon region of Bolivia, to narrow this knowledge gap. Our main research goal is to explore the relation between income and SWB in an autarkic society that just begins to integrate into the market economy. The
Tsimane' represent an ideal case for such research as they stand in the early stages of integration into the market economy, defined as the participation in market-based economic activities and the increasing dependence of market-acquired products for subsistence.
However, as the Tsimane' still mostly satisfy their basic needs through subsistence activities and not through the use of income, such a case study enables us to control for the income effect on wellbeing, which results from the satisfaction of basic needs, and therefore solely assess the questionable income effect which is disputed by the threshold hypothesis.
Anticipating that the pursuit of income will potentially deprive Tsimane' of success in subsistence activities and social relations, we additionally examine related variables in order to assess the indirect effects which might arise through the pursuit of income.
To gain insight into this question, we employ an annual panel data set consisting of 982
Tsimane'-individuals (≥16 years of age) over a period of seven years (2002-2006 & 2009-2010 ) (3406 observations). We estimate the effect of income on SWB in form of four subjective indicators: happiness, anger, sadness and fear. These subjective indicators constitute an alternative concept of SWB, referred to as emotional wellbeing. This measure has to be distinguished from life evaluation (Kahneman and Deaton 2010) , which is the one commonly used in research on SWB; including Easterlin's and the above mentioned research.
The paper is organized as follows. The next section gives a description of the Tsimane' explaining how they satisfy basic needs through a self-sufficient way of living. Section 3 presents the employed materials and applied econometric methods, whose results are presented in section 4. Section 5 discusses the obtained results against the potential pathways through which income might affect SWB in a relatively autarkic society. The last section concludes and gives an outlook to further research in this area. As implied by the notion of relative autarky, most goods that the Tsimane' consume to satisfy their basic needs of food and shelter consist of natural resources such as fish, fruit, and timber. Thus, over three quarters of the Tsimane' household energy intake is covered by food obtained through farming, hunting, and fishing (Godoy et al. 2007) . Concerning the satisfaction of further needs for safety, like insurances and social interaction (Maslow 1943) , previous research indicates that they might be satisfied through an appropriate social context, as the Tsimane' understanding of a good life centers around social aspects. For example, Reyes-García (2012) reports that the Tsimane' understanding of wellbeing focuses on fostering social relations like visiting kin and friends or spending time with family members.
Furthermore she describes the event of drinking chicha (also known as shocdye'), a fermented beverage made from manioc, plantains or other crops, as being an important ritual and central in the social life of the Tsimane'. Additionally Tsimane' consider success in subsistence activities like hunting or fishing as important for their wellbeing. Moreover the author states that despite progressing market integration, valuation of possessing material goods or money, or participating in market activities are only subordinate for their wellbeing. Sharing is also an important cultural norm among the Tsimane': apart from goods like medicine or tools, food is freely shared (Godoy et al. 2007 ). June and August. Leonard and Godoy (2008) provide further information on the TAPS data collection methods and purpose.
Materials and Methods

Data
Sample
The sample 
Dependant variables
Kahneman and Deaton (2010) distinguish between two concepts of subjective wellbeing. The first, Life evaluation, is typically based on ratings in which subjects evaluate their overall life satisfaction on a scale from 0 to 10, where 0 represents the worst-and 10 the best condition.
The second, emotional wellbeing, further refers "to the emotional quality of an individual's everyday experience ─ the frequency and intensity of experiences of joy, fascination, anxiety, sadness, anger, and affection that makes one's life pleasant or unpleasant" (p. 16489). As the measures collected by TAPS capture the frequency of four basic emotions (see e.g. Ekman 1992), we consider them here as proxy measures of self-reported emotional wellbeing, rather than of life evaluation.
Data on the emotional indicators consist of answers to the question "Last week, how often did you feel happy/sad/angry/afraid?" Godoy et al. (2006) and (2010) report that Tsimane' recognize and use distinctive expressions for these emotions. The original answers from TAPS are depicted in the first row of Table 1 . These answers were recoded in order to make them processable in multivariate analysis as depicted in the second row of Table 1 .
Approximately 11% of the data were deleted because it was unclear to which new category the remaining numerical answers should be assigned. Table 1 -Original and modified data structure of dependant variables happiness, anger, fear and sadness Original "0" (9.9%) "Never" (21.3%) "Sometimes" (37.4%) "Always" (20.3%) "4" -"20" (11.2%)
Column names Original and New refer to original (raw) and new (after recoding) data structure.
The response variables on perceived happiness, sadness, fear and anger are treated as ordinal, under the assumption that they have a natural ordering (1: never, 2: sometimes, 3: always). It remains unclear if the cardinality assumption for these data might be taken realistically, as it cannot be ruled out that Tsimane' follow a cultural norm in their response behavior, i.e.
answering particularly positive or negative for all or some emotions.
5
Our model includes two monetary indicators: income, defined here as the monetary input an individual obtains through different market activities, and wealth, which is the monetary equivalent of a set of goods owned by a subject. Individual income was calculated as the sum of earnings resulting from wage labor, sale of goods and barter in Bolivianos (Bs) in the two weeks before the interview.
Concerning the explanatory power of the data, Robinson and Clore (2002) state that selfreports of current emotional experiences are likely to be more valid than self-reports of emotions made in a somewhat distant time from the relevant experience. In this respect, the authors identify that there is a two week time frame in which the subjects are mentally able to make emotion judgments more accurately. This fits well to our data, as responses collected by TAPS focus on the named two-week period.
Monetary variables
6 This sum was adjusted for inflation in order to obtain a total income measure in real terms. As real total income has a relatively high variation (SD=229, with a maximum income of 8,000Bs), its logarithm was used to facilitate interpretation and improve fit (see Gelman and Hill 2007, p. 65) . 8 Moreover, Kahneman and Deaton (2010) suggest that taking the log of income is advisable when applied to quantitative dimensions of perception and judgment, as individuals at very different levels of income will perceive absolute income changes differently. Moreover the authors emphasize that when plotting income against measures of wellbeing, it is important to use a log scale of income in order to secure a linear contiguity between both variables.
Wealth was measured by the value in Bs of a selected set of modern assets owned by an individual. Modern assets refer to goods obtained at markets. They do not include animals or traditional goods like bows, arrows or canoes which are produced by the Tsimane' themselves. As Tsimane' spend most of their cash income on durable commercial goods like metal tools, watches or radios (Masferrer-Dodas et al. 2012) , the isolated consideration of modern assets allows to assess the effect of income earnings through the value of obtained modern property.
Control variables and variables for subsistence activities and social relations
Along with standard controls for personal characteristics like age, sex and education, our model includes variables related to social behavior and subsistence activities. Tsimane' lifestyle is characterized by high mobility, emphasized through the cultural importance of traveling or visiting (sóbaqui) (Ellis 1996) . A variable that captures the frequency of visits from other Tsimane' is therefore included. In order to control for social relations within the household, we also include a variable on the frequency of being angry at a family member.
Culturally implemented subsistence activities, especially hunting (Reyes-García 2012), are incorporated in a variable which measures the amount of game brought home from hunting.
Tsimane' place a great importance to the type of food consumed, with strong preference for game and fish (Ellis 1996; Zycherman 2013) . To account for that, we include a variable which comprises information on subjective appraisal of food quality consumed by the individual.
Moreover, we include a control for the frequency of consumed chicha (shocdye'), which represents an important social ritual among the Tsimane'. Our last control relates to the frequency of travels to San Borja, the closest market town. An overview with more details on all independent variables is given in chapter 4.
Empirical Strategy
Data are organized in three clusters which are structured hierarchically. At the bottom there is the individual. Individuals are nested in households, which in turn are nested in villages. We therefore applied a multilevel model. In order to keep model complexity in acceptable bounds we specified a two-stage model with households as the top level.
9 * = β0 j + β1 Econit + β2 Persit + β3 Socioit + αk + θt + εit
Moreover to account for intra subject variation, a mixed-effects model is implied. The presence of ordinal data tenders the use of an ordered logit regression. Hence, the final model applied, is a multilevel mixedeffects ordered logit regression. Equation (1) Equation (2) Response to the question: "Last week, how often did you feel happy?" All variables concerning the mental states of the subject were measured using a rating scale ranging from "Never" (1) over "Sometimes" (2) Table 1 comprises the definitions and summary statistics for the dependant variables and all predictor variables. On average, 34% of the Tsimane' declared that they never felt happy the week before the interview. A majority of 43% responded they had felt "sometimes" happy, whereas 23% responded as being "always" happy. The mean of the variable is ca. 0.4 points above the average of the 1-3 scale. Anger is not uncommon: the average lies only 0.24 points below the arithmetic mean of the scale. Sadness yet seems to be a more pronounced emotion:
Results
Sample description
considering that sadness is a rather negative mental state and compared to the other emotions, the mean of 1.63 appears quite big. Moreover, it should be pointed out that the four dependent Due to the autarkic lifestyle and the prevalence of a subsistence oriented economy, the Tsimane' have a relatively low income: ca. 32% of the observed individuals did not have any income during the two weeks before the interviews, 50% earned up to 29Bs and 75% up to 115Bs. Only about 0.6% of the interviewed subjects had an income of more than 1000Bs. 
Regression results
Before focusing on the estimated results, we give a short overview of how our main question, 10 The magnitudes of the estimates can be interpreted in terms of log odds ratios. Regular odd rations can be obtained by exponentiating the listed coefficients. For instance being male increases the odds to report being "always" happy against the combination of being "never" or "sometimes" happy in the last two weeks by 1.594 ( 0.466 ) respectively 1.255 ( 0.2271 ), if all the other variables are held constant. In order to enunciate the estimation results outright, in the following we will just talk about the odds to report a superior category of a response variable. 11 As mentioned above ca. 32% of the sampled population had no income in the two weeks before the interview. We bypassed this problem by adding one to each income to be able to take logarithm thereafter. The obtained estimation results (not shown here) did not show any mentionable changes. seems to enhance overall emotional wellbeing. When not controlling for time fixed-effects, the Travel variable (interestingly) shows a negative effect on each of the four dependant variables (p<0.001). Moreover to go hunting seems to have a positive effect on happiness.
The variable for traditional drinking of chicha yielded no significant effect on any of the dependant variables. Finally, the variation of estimates suggests that the dummy variables for the particular years in which the data were collected include a bulk of information which should not be neglected.
The inclusion of year-dummies sometimes changes the significance level and even the signs of estimates (e.g. Wealth for Sadness and Emotions). Their importance is emphasized by the significance levels of the respective estimates which are not reported here (over 75%, p<0.001).
In sum, the obtained results suggest an ambiguous relation of monetary factors on selfreported happiness: while acquiring more income on average increases the odds to report more happiness, already acquired goods appear to have a converse effect. Among the personal characteristics, being male results to be a driver for positive affect. Variable coefficients associated with social life are robust across the regressions and interpretably high in magnitude. To have frequent contact with kith and kin, eat well, and get along with family members raises the odds to report more positive and less negative emotions. Getting out of the familiar social environment in contrast lowers the probability to report high values for any of the four emotions.
Discussion
In this paper, we have analyzed the relation between two economic variables (income and wealth) and SWB, measured through one positive and three negative emotions with the particularity that our data come from an autarkic society which has only recently started to enter the market economy. Three main findings from the research presented here deserve discussion. First, we found that income bears a positive association with the positive emotion (happiness), whereas wealth bears a weak negative association. Second, with the exception of fear, which bears a positive association with income, neither income nor wealth are associated to any of the negative emotions studied. Third, although statistically significant, the magnitude of the coefficients for income is small compared to the estimates related to subsistence activities or social interaction.
We will start this section by analyzing and interpreting the obtained results. Thereafter we will give an overview of the caveats which might restrict the validity of our results, which will be followed by a general discussion related to the threshold hypothesis and the Easterlin paradox.
Income, wealth and happiness
The results from our analysis do not allow for a straightforward explanation to the relation between income related measures and SWB among the Tsimane'. While income has a significant positive effect on happiness, wealth, or the accumulation of modern material goods presumably acquired with income, appears to lower happiness.
At the onset of the article, we presented the idea that, in a society in which income is not used to satisfy basic needs, there would be few reasons to expect a positive association between income and SWB. Furthermore, ethnographic data from our case study suggest that Tsimane' sense of happiness revolves around social interaction and success in subsistence activities. However, our empirical results advocate that the association between income and SWB does exist among the Tsimane'. One possible explanation is that the earning of income creates social effects which favor SWB. Apart from practical reasons, Tsimane' use a good deal of their income to buy material goods to signal status. Godoy et al. (2005; show that, as their income levels rise, Tsimane' spend higher shares of their income on commercial luxury goods, like watches, backpacks or mobile phones, not on items that will cover basic needs. The authors interpret this finding as that Tsimane' use income to signal status among fellows. This also corresponds to some observer reports who stated that Tsimane' intent to appear more modern or financially successful in the eyes of fellows.
If we stick to the idea that income might increase Tsimane' SWB through changes in social status, then the question arises of why wealth does not have the same effect. In this respect ethnographic research suggests that Tsimane' sense of ownership concerning many durable goods is based on the disposition of free sharing: any Tsimane' can enter the house of any other fellow Tsimane' and borrow his property (i.e. machetes, cooking pots etc.) without permission, under the mutual agreement that he will return it after use. According to that, item ownership is not a condition for item use, a circumstance that might possibly dilute the effect of bought durable goods (wealth) on SWB within the group. Moreover, our findings of the negative association between wealth and SWB coincide with some prior studies on psychological processes associated with wealth. Godoy et al. (2010) show that the more Tsimane' participate in market related activities, i.e. engage as wageworkers, sell, buy etc., the more they regret their purchases of durable assets. Taking these points into account, we interpret the conflicting estimation results of the income and wealth variables as follows: as Tsimane' spend earned income with the positive perspective to improve their wellbeing through the accumulation of various goods, they eventually adapt to these assets and possibly even regret their purchase.
Income, wealth and negative emotions
We have detected only one significant association between the monetary variables and the measured negative emotions: there is an apparently positive association between income and fear.
12 12 The magnitude of the estimated coefficients of income for happiness and fear is interestingly almost the same.
Although we do not have a convincing explanation for this relation, one can suppose that those who possess more income might be more afraid of losing it through theft or robbery. It is also imaginable that Tsimane' fear the development of envy among fellows and the possible expulsion of social circles. That point is connected to the probable increase in income inequality, as a big percentage of the Tsimane' do not engage in income generating activities (see section 4). This is shown to be associated with increased negative emotions among the Tsimane' (Godoy et al. 2006 ).
Although other negative emotions are uninvolved, it appears that happiness gains, resulting from more income, come at a cost of increased fear which brings up the question concerning the effect of income on overall SWB.
Comparison of the empirical results
The third important finding from this work is that, although statistically significant, the magnitude of the coefficients for income is small when compared to the estimated coefficients for the social behavior variables. These results coincide with findings from prior surveys and data evaluations suggesting that Tsimane' understanding of happiness strongly centers on social aspects of life (see section 2). Thus, receiving visits from friends and kin, avoiding family conflicts and enjoying good food in company all appear to significantly (p<0,001 for 5/6 of the estimates) favor emotions of happiness. Moreover, the magnitude of the estimates shows their importance in real terms. For instance, receiving "some" visitors instead of "none" in the last month increases the odds to report a higher happiness category by ca. 35%.
The results show similar real term effects for family conflicts and enjoying what Tsimane' consider being "good food": Tsimane' see meals without meat or fish as poor and unhealthy (Reyes-García 2012) . Moreover, the preference of wild meat over meat from domestic animals (ibid) is affirmed by the estimates of the variable that proxies success in hunting.
Both of these food related results emphasize the importance of success in subsistence activities.
Having assessed the importance of social relations and common subsistence activities, we need to discuss the relation between the pursuit of income and the social life of the Tsimane' in order to assess the importance of income in real terms. As it appears reasonable to assume that individuals will miss time to participate in social-and subsistence activities while they are pursuing income-generating activities, it is necessary to compare the estimation results of the income variable with the estimates of the variables related to social life and common subsistence activities. The comparison cannot be straightforward for two reasons. First, the variables are based on different scales and second, we do not know how much time a Tsimane' needs to obtain a certain amount of income and as a result how many possibilities to e.g. visit friends or kin he may lose. However, in order to obtain a rough appraisal of the income effect on SWB, we make the following consideration: if the pursuit of income led to one more family conflict, the individual would need to increase his income by ca. 6.4% in order to maintain the same odds ratio to report a particular category of happiness. Before concluding, we would like to highlight some caveats of the work presented here. The first caveat relates to one of the assumptions of our model: in the introduction we speculated that people who live in a subsistence-based economy will not substitute for subsistence activities through income as the latter implies psychic costs of adaptation to new social structures, stress and subordination. However, there might be reasons which could lead Tsimane' to voluntarily substitute subsistence activities by market-based economic activities.
Like Godoy et al. (2010) show, the participation in market related activities rises the frequency of addiction to alcohol, cigarettes and coca leaves, thus affecting behavioral patterns of the Tsimane' through the act of earning money itself, demonstratively through wage labor. This insight points out the possibility that the pursuit of income itself might lead to a departure from the dominant cultural model of the Tsimane'. Hence, Tsimane' might accustom themselves to having income and, as a consequence, depart from their traditional self-sufficient lifestyle, thus starting to satisfy their basic needs through monetary transactions. In this regard Godoy et al. (2005) report that some Tsimane' resettle closer to market towns in order to take advantage of health-and education facilities, consequently making themselves more dependent on market related activities. In contrast, others move to , they cannot participate at social activities at home. However, the travel variable refers to the frequency of travels to San Borja in the last year, whereas SWB refers to emotions in the last two weeks. Moreover, it would be necessary to measure SWB while the individual actually is in San Borja, in order to assess the magnitude of the travel effect on SWB. Some observer's reports state that Tsimane', while being in San Borja, feel highly alienated and ashamed, which lets us conclude that they probably experience negative emotions. These SWB related effects are possibly not absorbed adequately by the travel variable due to the missing local/regional context and due to the very long time frame it encloses.
Caveats
14 Income generating activities are not necessarily connected to the requisite to travel to a market town; travelling traders come to Tsimane' village to swap and sell goods too (Godoy et al. 2005 ). more remote locations to be able to follow their autarkic lifestyle in areas richer in natural resources. In any case if people move out of the sampled villages, we cannot control for the potential effect of income on SWB. This could be especially disadvantageous if the particular individual is saving money over a period of time in order to accomplish a long-run goal.
These notions moreover point out the possibility of a self-selection bias in the sample. Godoy et al. (2005) argue that the decision to participate at market activities is probably not exogenous for the Tsimane'; it rather depends on unobserved characteristics like personality, language skills or social status. Due to the lack of possibility to control for these individual based fixed-effects, we cannot foreclose that our estimated are biased.
The second caveat relates to the overall time trend to report less frequency of emotions, particularly happiness (and the apparent importance of time fixed-effects) among the Tsimane' (see figure 1 and 2 ). This suggests that our model possibly suffers from an omitted variable bias. The trend cannot be explained by possible interviewer effects or related measurement bias (see e.g. Bertrand and Mullainathan 2001) . However, it could result from an unobserved trend related to the overall changing environment around the Tsimane' society.
A. Cohen (1999) notes that it is essential that "each culture provides pathways by which individuals may satisfy their need for positive affect, prestige, and meaning". The Tsimane' society has traditionally done so through success in subsistence activities, strong social relations, and its cosmologic belief system. These pathways are increasingly endangered by market integration, Christian proselytism, the extraction of natural resources and the confrontation with modern Bolivian society. We speculate that this process leads to a confusion of worldview, values and beliefs among the Tsimane', which manifests itself in a sort of emotional numbing which in turn results in sinking overall emotions. However, it is up to future research to quantify such sociopsychological developments.
The last discussed caveat arises through the fact that TAPS data were collected between June and August, which coincides with the rice-selling period. In practical terms, this means that measured income probably reached an above-average high during data collection. Further variability of the income variable through seasonal differences is thinkable. It can be followed that the income variable is probably not valid for the whole year. This leads to the suspicion that results from multivariate analysis with income data collected during different seasons of the year (e.g. in winter when no selling of cash crops occurs) may be different from the ones obtained here.
Conclusions
According to the threshold hypothesis the relationship between income and SWB among the Tsimane', a society just above the poverty line by international standards (Masferrer-Dodas et al. 2012) , should be pronounced positively. This hypothesis is based on the idea that in poor societies income will enable people to satisfy their basic needs which in turn will increase their wellbeing. The case is, however, that although Tsimane' satisfy their basic needs through subsistence activities, our results still confirm a positive relation between income and happiness. We assert that this is probably caused by sociopsychological effects, like status gains, and not by the acquisition of material goods. However, further results suggest that the positive relation between income and happiness should be regarded with retention. We namely also detected a positive association between income and emotions of fear, which depreciates the principal effect of income on happiness. Additionally, we have reasons to believe that the latter comes at high costs due to subsequent deprivation of social life and subsistence activities, which appear to be the most important wellbeing determinants for the Tsimane'.
Taking into account these reservations and recognizing the described caveats, our findings support the threshold hypothesis in the sense that in societies in which individuals have satisfied their basic needs, income will not produce further benefits for SWB. This insight finally also gives support to the Easterlin paradox for a largely self-sufficient non-Western society. Nonetheless, our conclusion is restricted to the concept of emotional wellbeing.
Future research could focus on further SWB concepts, like life satisfaction and moreover distinguish between different income groups. To further understand the role of income for SWB in autarkic societies it would make sense to also include non-monetary income into the analysis in order to account for the value of consumption from non-market production. To assess the indirect effects of income on SWB, the cultural changes in form of altered behavior related to subsistence activities and social life, which occur due to the involvement in income generating activities, also need to be determined quantitatively.
